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表现出更为出色的效果：在网络生存时间方面，MC-LC-HEED 算法比 MC-HEED 和
MC-BAR-HEED 分别提高了约 70%和 20%；能量均衡方面，MC-HEED 及 MC-BAR-HEED
算法在全网 40%节点死亡时，其余存活节点仍拥有不同程度的较高剩余能量，而
此时 MC-LC-HEED 算法的其余节点几乎同时频临死亡的边缘；另外，MC-BAR-HEED



















Wireless Sensor Network (WSN) is a kind of wireless network through which a 
large number of sensors randomly spread in the monitored region sense, collect, 
process and transmit the monitoring information cooperatively. Nowadays, WSN has 
been widely applied in various fields of military defense, biological and medical 
treatment, environmental monitoring, disaster relief,etc. 
Sensor Network is suitable to deploy in a harsh environment or the area human 
should not reach especially. However, it brought great difficulties to the sensor nodes 
for energy supplies, so low-power technology has been the focus of the study for 
wireless sensor networks. 
Clustering algorithm is considered as the most effective protocol in Sensor 
Networks. Therefore, the research situation of energy-based clustering algorithm in 
wireless sensor network is analyzed in detail in this article: For routing layer, the 
over-concentration of energy consumption and frequent cluster reconstruction is 
needed in general clustering algorithms; It is easy to from the local long chain and 
increase the transmission delay in link algorithms. For Mac layer, single-channel 
access is adopted in most of the existing clustering algorithms to bring serious 
conflicts, reduce the network throughput and result in energy waste.The TDMA slot 
allocation used in general clustering algorithms aggravates the burden of cluster 
head;The token mechanism used in link algorithms is not conducive to the 
introduction of an effective mechanism of dormancy, and the token passing also 
increases the extra charge.Additionally, this paper analyzes the complex charge and 
discharge characteristics of battery in detail, which is ignored in most of Wireless 
Sensor Network Algorithm. Then we determine the eventual adoption of the battery 
energy consumption model. 
Because Sensor Network is a highly targeted network, this paper presented a new 
algorithm MC-LC-HEED based on small-scale wireless sensor network which 
reported message periodically. The algorithm is based on HEED, introducing the 
greedy algorithm in the routing layer to form a chain topology in the cluster. The 
cluster head on every chain with the most residual energy is responsible for collecting 
data gathered hop-by-hop from the chain ends. This method shorten the 
communication distance between nodes, reduce the transmission power, improve the 
problem that the energy consumption is too concentrated in the cluster head and so 
that the energy of the whole network get more balanced. In addition, the algorithm 
combines FDMA multi-channel access mechanism, and collects data in each cluster at 
the same time without collision and conflict to save the energy and reduce the delay. 
Meanwhile, we designed a method according to the special topology of 















automatically, so that it did not need to redistribute time slot and send assignment 
message to each node when the cluster heads rotate. In addition, the charge and 
discharge characteristics of battery were considered in this algorithm to avoid 
excessive discharge for nodes and give the battery enough rest to restore its discharge 
loss. 
Finally, we drew a comparison with the performance of the MC-HEED、
MC-BAR-HEED and MC-LC-HEED algorithm through NS3 computer simulation 
platform. Simulation results showed that the MC-LC-HEED performs much more 
excellent than the other two algorithms at the following factors: MC-LC-HEED 
prolonged the network lifetime more than 70% and 20% than the algorithms of 
MC-HEED and MC-BAR-HEED separately; When the number of death nodes was up 
to 40% of the total nodes, the rest of survival nodes still had very high residual energy 
in the MC-HEED and MC-BAR-HEED, while the remaining nodes in the 
MC-LC-HEED algorithm were almost near the dying point at the same time; In 
addition, the death nodes are distributed evenly in MC-HEED and MC-LC-HEED, 
while the death nodes are extremely concentrated in the MC-BAR-HEED algorithm to 
form the hollow of the information collection area easily, which is not conducive to a 
comprehensive collection of network information. 
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